Evaluation for safety of cultured corneal fibroblasts with cotreatment of alcohol and mitomycin C.
To investigate the effects of alcohol and mitomycin C (MMC) on cultured corneal fibroblast of the rabbit to determine the safety of this compound for clinical use. Corneal fibroblasts of New Zealand rabbits were cultured. Various concentrations (0%, 10%, 20%, 30%, 40%, and 60%) of ethanol were applied for 10, 20, 30, and 40 seconds to estimate dose- and time-dependent responses of cultured corneal fibroblasts. Cell viability was assessed using the MTT assay. Treated cells were additionally stained with Hoechst and annexin V for the identification of apoptosis. To investigate the coeffects of ethanol and MMC, dose and time dependency were evaluated after treatment with various concentrations of ethanol and MMC at different exposure times, and cell viability was established. To determine the latent effects of ethanol and MMC, cultured corneal fibroblasts were cotreated with various concentrations of ethanol and 0.02% MMC for various periods and washed out, and then one group was incubated for 24 hours and another group was not incubated. Cell viability was estimated, and Hoechst and annexin V staining were performed before and after incubation. To establish the pathway of cell death, caspase-3 activities were measured in cultured corneal fibroblasts treated with ethanol or MMC. Cell viability after ethanol treatment was dose and time dependent. After application of ethanol for 10 seconds, cell viability was significantly reduced with 20% ethanol (P = 0.001). At 20, 30, and 40 seconds of treatment with 10% ethanol, cell viability was significantly reduced (P < 0.01). Hoechst and annexin V staining revealed typical characteristics of apoptosis, such as bright fluorescent chromatin condensation, low fluorescence of nuclear fragmentation, and cell membrane shrinkage. Cell viability was more significantly reduced after cotreatment with alcohol and MMC, compared with treatment with alcohol alone. Moreover, cell viability was considerably decreased in the incubated group, compared with the nonincubated group. After 24 hours of incubation, cultured corneal fibroblasts cotreated with 10% ethanol and 0.02% MMC were stained with Hoechst and annexin V. Results were similar to data obtained with ethanol-treated cells. However, after application of 20% alcohol and MMC, a significant number of cells were not viable and were detached from the well walls. Caspase-3 activity significantly increased after treatment with 30% ethanol only and 30% ethanol in conjunction with 0.02% MMC. Alcohol and MMC reduced cell viability in cultured corneal fibroblasts in a dose- and time-dependent manner and had synergistic effects. This is related to the caspase-3 pathway, especially with concentrations of ethanol over 30%. Cotreatment with these reagents may significantly damage cultured corneal fibroblasts.